Dehydrogenase conversion to oxidase and lipid peroxidation in brain after carbon monoxide poisoning.
The conversion of xanthine dehydrogenase to xanthine oxidase and lipid peroxidation were measured in brain from carbon monoxide- (CO) poisoned rats. Sulfhydryl-irreversible xanthine oxidase increased from a control level of 15% to a peak of 36% over the 90 min after CO poisoning, while the conjugated diene level doubled. Reversible xanthine oxidase was 3-6% of the total enzyme activity over this span of time but increased to 31% between 90 and 120 min after poisoning. Overall, reversible and irreversible xanthine oxidase represented 66% of total enzyme activity at 120 min after poisoning. Rats depleted of this enzyme by a tungsten diet and those treated with allopurinol before CO poisoning to inhibit enzyme activity exhibited no lipid peroxidation. Treatment immediately after poisoning with superoxide dismutase or deferoxamine inhibited lipid peroxidation but had no effect on irreversible oxidase formation. Biochemical changes only occurred after removal from CO, and changes could be delayed for hours by continuous exposure to 1,000 ppm CO. These results are consistent with the view that CO-mediated brain injury is a type of postischemic reperfusion phenomenon and indicate that xanthine oxidase-derived reactive oxygen species are responsible for lipid peroxidation.